Peterson and Salvagio (2008) demonstrated convexity context effects in figure-ground perception. Subjects shown displays consisting of unfamiliar alternating convex and concave regions identified the convex regions as foreground objects progressively more frequently as the number of regions increased; this occurred only when the concave regions were homogeneously colored. The origins of these effects have been unclear. Here, we present a two-free-parameter Bayesian observer that replicates convexity context effects. The Bayesian observer incorporates two plausible expectations regarding three-dimensional scenes: (1) objects tend to be convex rather than concave, and (2) backgrounds tend (more than foreground objects) to be homogeneously colored. The Bayesian observer estimates the probability that a depicted scene is threedimensional, and that the convex regions are figures. It responds stochastically by sampling from its posterior distributions. Like human observers, the Bayesian observer shows convexity context effects only for images with homogeneously colored concave regions. With optimal parameter settings, it performs similarly to the average human subject on the four display types tested. We propose that object convexity and background color homogeneity are environmental regularities exploited by human visual perception; vision achieves figure-ground perception by interpreting ambiguous images in light of these and other expected regularities in natural scenes.
Introduction
Broadly speaking, the task of the visual system is to infer the physical scene from the image on the retina. This is a challenging task because multiple scenes could give rise to the same retinal image. One focus of scene segregation research has been figure-ground perception. Figure- ground perception is a possible outcome when two contiguous regions of the visual image share a border (Peterson, 2003;  see Fig. 1A for illustration). When figure-ground perception occurs, only one of the contiguous regions (the figure) is perceived to have a definite shape; the figure is also perceived as the near surface at the shared border. The other region (the ground) is perceived to continue behind the figure, and appears to be unshaped near the shared border (although it can be shaped by other borders, as in Fig. 1A ). Thus, figure-ground perception entails three-dimensionality, inasmuch as a figure is perceived in front of a background. We stress that figure-ground perception is not the only possible outcome when two contiguous regions share a border (cf., Kennedy, 1974) . Shared borders could also delimit regions of a flat pattern (e.g., Fig. 1B) or the corners of a geometric object (e.g., Fig. 1C ). These examples suggest that scene segregation perceived at a border cannot be predicted by local cues alone -the context matters.
Surprisingly, the role of context in figure-ground perception has received little attention. Instead, research has focused on identifying cues or shape properties that predict which regions of the visual field will be perceived as figures. The Gestalt psychologists identified a number of such cues, now known as the 'classic' Gestalt configural cues; other configural cues have been identified more recently (e.g., Hulleman and Humphreys, 2004; Palmer and Brooks, 2008; Palmer and Ghose, 2008; Peterson and Gibson, 1994; Peterson et al., 1991; Vecera et al., 2002) . One of the classic cues, convexity (as opposed to concavity) has been considered by some theorists to be an extremely powerful configural cue. This conclusion followed from experiments such as those of Kanizsa and Gerbino (1976) , who showed subjects 8-region black and white displays like the bottom sample in Fig 
